Prostaglandin E2 impairs osteogenic and facilitates adipogenic differentiation of human bone marrow stromal cells.
The synthetic glucocorticoid dexamethasone (dex) is a mandatory additive to induce osteogenic differentiation of bone marrow stromal cell (BMSC) in vitro; however it is also known to promote the pathogenesis of osteoporotic bone disease in vivo. In this study human (h)BMSC were cultured in osteogenic medium containing β-glycerophosphate and ascorbate (OM) and in OM containing dex (OM/D). It was seen that dex induced in human (h)BMSC both, osteogenic and adipogenic differentiation markers. Dex reveals its anti-inflammatory effect by reducing endogenous prostaglandin E2 (PGE2) formation and by suppressing the inducible enzymes cyclooxygenase 2 and microsomal PGE2 synthase 1. It was further seen that dex enhanced the expression of prostaglandin receptors, mainly EP2 and EP4 receptor subtypes. We thus hypothesized that dex enforces the susceptibility of hBMSC to respond to exogenous PGE2. Permanent exposure of hBMSC which were cultured in OM/D to PGE2, decreased osteogenic and increased adipogenic differentiation markers. The effects of PGE2 were preferentially mediated by receptor subtypes EP2 and EP4; EP1 was partially involved in pro-adipogenic effects, and EP3 was partially involved in anti-osteogenic effects. These results suggest that dex suppresses the formation of endogenous PGE2 but also enables hBMSC to respond to PGE2 due to the induction of PGE2 receptors EP2 and EP4. PGE2 then shifts in hBMSC the balance from osteogenic to adipogenic differentiation.